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57 ABSTRACT 

Stabilization apparatus for a tower crane or other mo 
bile equipment includes several telescopic structures. 
Each structure includes an inner telescopic part and an 
outer telescopic part and an actuator for moving the 
parts to a fully extended position. The inner telescopic 
part carries a plate which is applied in use to the ground 
and is controlled by a secondary telescopic structure. 
When the main telescopic structure is extended there is 
some sag so that a detector intended to indicate achieve 
ment of the extended position is not actuated. When the 
secondary telescopic structure is actuated and the plate 
is in firm contact with the ground the sag is corrected 
and the detector is actuated. 

2 Claims, 7 Drawing Figures 
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1. 

STABILIZINGAPPARATUS ENCORPORATING 
TELESCOPICSTRUCTURES 

BACKGROUND OF THE INVENTION 

(a) Field of the Invention . 
This invention relates to stabilizing apparatus for 

mobile equipment. 
(b) Summary of the Prior Art 
Stabilizing apparatus incorporating telescopic struc 

tures have been proposed which in their fully extended 
configuration have their free ends subjected to the ac 
tion of a thrust load. 
This applies to the telescopic beam of a stabilization 

apparatus of a mobile crane, the beam being disposed 
transversely on the frame of the equipment and the 
movable part carrying an arm itself supporting a plate 
intended to be applied to the ground. In order to 
achieve the most effective stabilization the movable 
part is placed in its fully extended position with the 
plate firmly applied to the ground. 
This also applies to a telescopic tower of a crane 

during operation in its fully extended configuration. 
An object of the present invention is to detect the 

configuration in which a telescopic structure similar to 
that which has just been briefly described, accommo 
dates the loads in a particular direction of thrust and to 
provide this detection in one configuration only. 

SUMMARY OF THE INVENTION 

According to the present invention there is provided 
in a telescopic structure an inner telescopic part, an 
outer telescopic part receiving telescopically the inner 
telescopic part, an arm capable of accommodating a 
thrust in a predetermined direction different from the 
direction of the telescopic action and connected to one 
of the two telescopic parts and being mounted on said 
inner telescopic part, a position-detector including a 
casing and a movable member, the casing being secured 
to one of the telescopic parts, a projection secured to 
the other of the telescopic parts, the projection being 
disposed to operate the movable member, the movable 
member being effectively actuable only in a single pre 
determined relative position of the two telescopic parts 
and in which a thrust is exerted on the said arm in the 
said direction and the projection is disposed opposite to 
the movable member and is moved towards the mov 
able member by a displacement in a direction substan 
tially the same as the thrust direction, the inner part 
carrying the thrust arm being subject to the action of 
the said thrust. 
The movable member of the detector is effectively 

only actuated in a single relative position of the two 
parts in which, on the one hand, a thrust is exerted on 
the arm in the said direction, and on the other hand, the 
projection is disposed opposite to the movable member 
and is brought towards it by a slight displacement, in a 
direction substantially the same as that of the thrust, of 
the part provided with a thrust arm under the action of 
the said thrust. 

Preferably, guide members, such as rollers, fixed, on 
the one hand, on the outer part adjacent to its outer end, 
and on the other hand, on the inner part adjacent to its 
inner end, one of the two members, detector and projec 
tion, is fixed on the inner part adjacent to its inner end, 
while the other of the two said members is secured to 
the outer part adjacent to its outer end. The said prede 
termined relative position of the two parts being the 
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2 
fully extended position of the structure, said slight dis 
placement corresponds to the change of the support 
relationship of the inner part on the outer part by the 
upper guide member secured to the inner end of the 
inner part and the lower guide member secured on the 
outer end of the outer part in one configuration and by 
the upper guide member secured to the outer end of the 
outer part and the lower guide member secured to the 
inner end of the inner part in the other configuration. 
BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1A is a diagrammatic axial section of a beam in 

a first configuration, of stabilizing apparatus in accor 
dance with the invention; 
FIG. 1B is a diagrammatic section of the beam of 

FIG. 1A in a second configuration; 
FIG. 1C is a diagrammatic section of the beam of 

FIG. 1A in a third configuration; 
FIG. 1D is a diagrammatic section of the beam of 

FIG. 1A in a fourth configuration; and 
FIGS. 2B, 2C and 2D show diagrammatic details 

respectively of the apparatus of FIGS. 1B, 1C, 1D. 
DESCRIPTION OF THE PREFERRED 

EMBODIMENT 

The embodiment of stabilizing apparatus forming 
part of mobile equipment is intended to eliminate the 
risk of tilting of this equipment when the apparatus is in 
its fully extended configuration and is supported by the 
ground. 

Corresponding parts of the stabilization apparatus of 
FIGS. 1A, 1B, 1C and 1D, have the same references in 
each Figure but with the suffixes A, B, C and D. 

Referring to FIG. 1A, it will be noted that the appa 
ratus serves to ensure stabilization of the equipment of 
which it forms part and comprises an outer part 1A 
secured to the structure 2A of the equipment and by an 
inner part 3A which is retracted in this configuration 
into the part 1A. Both parts 1A and 3A are hollow and 
may be of cylindrical or box section. 
Guide members lie between the two parts 1A and 3A 

and are secured to end portions of these parts. They 
may comprise rollers 4A at the outer end portion of the 
outer part 1A and rollers 5A at the inner end portion of 
the inner part 3A. 
A telescopic arm comprising an outer member 6A 

and an inner member 7A is mounted at the free end of 
the inner part 3A. A support plate 8A is disposed sub 
stantially horizontally on the lower end face of the inner 
member 7A of the arm and faces the ground; in the 
configuration shown the plate 8A is not in contact with 
the ground. 
A hydraulic actuator 10A interconnects the members 

1A and 3A, to provide telescopic action and a hydraulic 
actuator 11A interconnects the member 6A and 7A 
again to provide for telescopic action. 
A micro-switch 12A has a casing 13A secured to the 

outer end portion of the outer part 1A adjacent the 
rollers 4A, and a projection or actuating cam 14A is 
mounted on the inner end portion of the inner part 3A 
in order to operate the movable member 15A of the 
micro-switch 12A. The constructional details are 
shown in FIGS. 2B, 2C and 2D. In the configuration of 
FIG. 1A, the projection 14A is spaced from the mov 
able member 15A and is therefore not actuated in this 
configuration. 

Referring to FIGS. 1B and 2B, the configuration is 
shown in which the part 3B is retracted into the part 1B, 
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while the member 7B is partially extended with respect 
to the member 6B under the action of the hydraulic 
actuator 11B, the support plate 8B being in firm contact 
with the ground 9. Again, the projection 14B is not 
opposite to the movable member 15B of the micro 
switch 12B, and hence the movable member 15B is not 
actuated. 
The configuration is shown in FIGS. 1C and 2C in 

which the part 3C is fully extended with respect to the 
part 1C, the projection 14C being then disposed oppo 
site to the movable member 15C of the micro-switch 
12C. However, since the member 7C is in a retracted 
position in the member 6C under the action of the hy 
draulic actuator 11C, the support plate 8C is not in 
contact with the ground 9. As a consequence, under the 
action of its own weight, the member 3C sags slightly 
about the lower roller 4C which causes the projection 
14C to be spaced from the movable member 15C, which 
means that the movable member 15C is not actuated. 
The part 3C is supported by the lower and upper rollers 
4C and 5C. 

Finally, referring to FIGS. 1D and 2D, the configura 
tion is illustrated in which the part 3D is fully extended. 
The projection 14D is disposed opposite to the movable 
member 15D of the micro-switch 12D. The hydraulic 
actuator 11D has extended the member 7D with respect 
to the member 6D, which causes firm application on the 
ground of the plate 8D. This firm application causes in 
its turn a slight upward tilting of the part 3D, which is 
now in abutment with the upper roller 4D of the mem 
ber 1D. Thus, the projection 14D contacts the movable 
member 15D which is thereby actuated. In FIG. 2D the 
displacement d of the projection between the positions 
14C and 14D is shown, this displacement constituting a 
return of the member 14D with respect to the movable 
member 15D of the micro-switch which changes from 
non-actuated configuration to actuated configuration. 
The part 3D is supported by the upper rollers 4D and 
lower rollers SD, 

In the explanation which has just been given, it will 
have been understood that the movable member of the 
micro-switch is actuated only when two circumstances 
occur simultaneously: 

It is necessary first of all that the inner part 3D should 
be fully extended with respect to the outer part 1D; 

It is then necessary that the support plate 8D should 
be firmly applied to the ground 9. 
The aim which the invention effectively seeks to 

achieve is to detect, by means of the micro-switch 12D, 
when the particular configuration of FIGS. 1D and 2D 
is reached. 
The plate 8A may be pivoted to the member 7A. 

Furthermore, the extended configuration of the parts 
3C or 3D with respect to the parts 1C or 1D is defined 
either by abutments welded on each part or by the 
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4. 
piston of the hydraulic actuator 10A reaching its maxi 
mum stroke. Finally, the rollers 4A, 5A may be re 
placed by slide members. 

I claim: 
1. In a telescopic structure 
an inner telescopic part, 
an outer telescopic part receiving telescopically the 

inner telescopic part, 
an arm capable of accommodating a thrust in a prede 

termined direction different from the direction of 
the telescopic action and connected to one of the 
two telescopic parts and being mounted on said 
inner telescopic part, 

a position-detector including 
a casing and 
a movable member, the casing being secured to one 

of the telescopic parts, 
a projection secured to the other of the telescopic 

parts, the projection being disposed to operate the 
movable member, 

the movable member being effectively actuable only 
in a single predetermined relative position of the 
two telescopic parts and in which a thrust is ex 
erted on the said arm in the said direction and the 
projection is disposed opposite to the movable 
member and is moved towards the movable men 
ber by a displacement in a direction substantially 
the same as the thrust direction, the inner part 
carrying the thrust arm being subject to the action 
of the said thrust. 

2. A telescopic structure according to claim 1, com 
prising 

guide members secured on the outer telescopic part 
adjacent to its outer end portion and on the inner 
part adjacent its inner end, 

one of the two parts, position detector and projection, 
being secured to the inner telescopic part adjacent 
the inner end of that telescopic part, 

the other of the parts, position detector and projec 
tion, being secured to the outer telescopic part 
adjacent to the outer end thereof, and 

the said predetermined relative position of the two 
telescopic parts corresponding to the fully ex 
tended position of the structure, and 

the said displacement corresponds to the change in 
support of the inner telescopic part on the outer 
telescopic part by the upper guide member secured 
to the inner end of the inner part and the lower 
guide member secured to the outer end of the outer 
telescopic part, in one configuration, and by the 
upper guide member secured to the outer end of 
the outer telescopic part and the lower guide mem 
ber secured to the inner end of the inner telescopic 
part, in the other configuration. 

is 


